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SUMMARY

Front doors and door frames in 175 new houses
with slab-on-ground foundations were examined for
moisture and decay problems in three Mississippi
counties that border the Gulf of Mexico during sum-
mer 1973. Defects were often the result of building
techniques of particular developers. No special
problem was detected that would cause frames or
doors to have excessively high moisture contents.
The lengths of roof overhang in front of the doorway
generally did not significantly affect the moisture
content of wood at the base of either the door or the
door casing.

INTRODUCTION

Since wood is the most commonly used material in
exterior doorways of homes, it is important to deter-
mine construction factors that will extend the service
life of the doorways. Most of all, techniques that
minimize moisture content in the wood should be
used.

METHODS

Front doors and door frames of 175 houses were
examined in the three Mississippi counties that
border the Gulf of Mexico (Hancock, Harrison, and
Jackson Counties). Most of the houses were built
between 1968 and 1972 (some before 1960) under
the U.S. Department of Housing and Urban De-
velopment's (HUD) program that is commonly re-
ferred to as “235.” All were managed by either the
USDA Farmer's Home Administration (FmHA) or by

HUD. Houses were randomly selected from HUD and
FmHA lists and were visited in order of their selection
during summer 1973,

For each doorway the type of door (panel or flush)
was recorded. Panel doors consist of filler panels of
wood framed by stiles (solid vertical members) and
rails (solid cross members). The upper panels may
be of glass. Flush doors consist of thin plywood faces
applied to a framework of wood with a wood block or
particle board core (Anderson 1970). In exterior ap-
plications flush doors should be of the solid-core
type. The distance to the edge of the roof directly in
front of the door was measured, and the distance to
the edge of the roof nearest the front docr was
measured (fig. 1). The direction perpendicular to the
front door when closed was determined with a com-
pass. Moisture content at the (A) top of the exterior
casing, (B) exterior base of the jamb, (C) exterior
bottom of the door itself, and (D) base of the interior
casing, was measured to the nearest percent with a
Delmhorst moisture meter (fig. 2). We also noted the
condition of the wood: presence of splitting veneer,
fungal discoloration, or decay detectable by probing
with a knife. The presence or absence of weather-
stripping between door and frame and condition of
sealants about the exterior frame were recorded.

Doors were divided into four groups by direction
faced. An analysis of covariance, with distance to the
edge of the overhang as covariate, was made to
determine if the directions doors faced affected their
moisture content. Moisture contents at the locations
around the door were regressed against the distance

Southern Forest Experiment Station/T-10210 U.S. Postal Services Bldg., 701 Loyola Avenue, New Orleans, La. 70113
Forest Service, U.S. Department of Agriculture.
Serving Alabama, Arkansas, Louisiana, Mississippi, Eastern Oklahoma, Tennessee, Eastern Texas.



Figure 1.—Measurement of overhang at doorways: A, Overhang
distance to nearest edge from doorway,; B, Overhang
distance to edge directly in front of the doorway. In

some instances A and B are the same.

to the edge of the roof in front of the door and against
the minimum distance to the edge of the overhang for
each group of doors and all doors combined. A sec-
ond degree polynomial was suggested by the as-
sumption that at some point increasing the overhang
offers no additional protection.

One hundred fifty-five of the houses were in sub-
divisions where the developers could be identified.
The nine developers were labeled A through |, and
their houses were then grouped and compared for
frequency of defects in the front doorways.

RESULTS

More than anything else, defects in doors and
frames were related to developer ( o..0004). Two de-
velopers for which a total of 39 houses were
examined had front doorways entirely free of defects
(table 1).
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The average distance to the edge of the roof di-
rectly before the doorways was 57 inches. The aver-
age minimum distance to edge of roof overhang
above the doorways was 49 inches. Regression
analyses of the relationships between distance to
edge of roof overhang and wood moisture content
never explained more than 5 percent of the variation
in observed wood moisture contents.

We could not determine the quality of flush doors
nor whether the frames or doors had been treated
with a preservative. Informal contacts with building
suppliers in the three counties suggested that pre-
servative-treated frames were seldom used in these
houses.

Ll

Frames

The average wood moisture content of the frames
was 11 percent (Standard deviation = 1.84) atthe top
of the exterior casing, 13 percent (sd. = 6.04) at the

Table 1.—Percent of houses with a defect in doorway.

Developer A B

No. houses examined 24 39

Percent of houses 0 5
with defect

D E F G H |

15 12 9 10 13 17 16
0 17 56 10 8 12 25

Thomas W. Popham is Mathematical Statistician, and Ronald W. Howe is Statistical Assistant, Southern Forest Experiment Station,
Forest Service—-USDA, New Orleans, Louisiana. Rodney C. DeGroot, formerly Plant Pathologist with the Southern Forest Experiment
Station, Gulfport, Mississippi, is now with U.S. Forest Products Laboratory, Madison, Wisconsin.



[N\
1
Ji

Figure 2.—Moisture content measurements in doorway area; A,
Top of the exterior casing; B, Exterior base of the jamb;
C, Exterior bottom of the door; D, Base of the interior
casing.

exterior base of the jamb, and 15 percent (sd. = 7.58) affords to this part of the doorway. Moisture content
at the base of the interior casing. The consistency of at the top of the exterior casing was never above 30
wood moisture contents at the top of the exterior percent, but in nine houses, either the exterior base
casing is the result of the protection the roof overhang  of the jambs or the interior casing had moisture con-




tents above 30 percent (30 to 95 percent), a level
beyond which decay occurs in untreated wood. In no
case was a moisture content of above 30 percent
caused by a specific rainfall. The fact that moisture
content in the base of the frames varied considerably
indicates that this area is often wet. Construction that
retards drying has more influence on moisture con-
tent at the base than at the top of frames.

The moisture content of above 30 percent in some
door frames could not be attributed to a particular
construction detail. All frames with high moisture
content had no caulking between the jamb and the
exterior step, but so did many others. Some frames
with high moisture content had weather stripping,
others did not. Two door frames with high moisture
contents were sheltered by roof overhangs extending
more than 4 feet which suggests that even large
overhangs may not protect frames from getting wet.
In one doorway, a reverse grade on the exterior step
caused water to accumulate against the threshold
and door jamb, and it is possible that the situation
occurred in other cases. Visible decay was found in
the base of five frames and neverin a door. Wood soft
to a knife was found in 12 frames and in one door.

Houses usually faced one of the four cardinal di-
rections, received little shelter from trees, and were
built on nearly flat sites. No dangerously high mois-
ture content was associated with doorway aspect
and the difference in average moisture contents
among frames facing different directions was very
small. Still, statistical analysis indicated that direction
affected moisture content of the exterior frame: o =
.080 for top of exterior casing and- o = .110 for base
of exterior casing.

Doors

Thirty-three of the doorways had exterior, wood-
panel- screen doors; all of these doors were free of
moisture-related defects. The moisture content at
their bases averaged 12 percent (sd. = 3.33) which
indicates that if the doors were wet by rains they
apparently dried readily.

Thirty-two doors were of the panel type. All were
free of moisture-related defects, and the moisture
content at their bases averaged 12 percent (sd. =
1.91).

Thirty-seven of 189 flush doors (20 percent) had
defects. Twenty-nine flush doors had veneer spilitting
at the base on the outside, and seven were dis-
colored by fungi. Of the 189 flush doors, only one was
sufficiently decayed that wood was soft to a knife
probe. Defects were not associated with house age.

A statistical difference in moisture content existed
for exterior base of door by direction faced (o =
.001). Average moisture contents for bases of doors
was: north, 15 percent; south, 14 percent; east, 12
percent; and west, 13 percent. Veneer splitting was
less frequent on north-facing doors than on doors

facing other directions; o. = .05 as computed by
chi-square tests. Five of the 13 doors with splitting
veneer (38 percent) occured in a single development.
These doors represented 56 percent of the houses
that we examined in that development.

DISCUSSION

The fact that defects were most strongly related to
developer suggests that doorways can be
adequately constructed without greatly increasing
the cost. Similar associations between developer
and practices that affected performance of other
wood products used in construction have been re-
ported previously (DeGroot and Popham 1975).

Moisture associated failures in doors usually were
physical failures (veneer splitting) rather than bio-
logical (fungal decay or insect attack). Frames, how-
ever, are exposed to decay. All but one instance of
moisture content sufficient to support decay occurred
in frames.

Observations of these houses suggest that three
bands of exposure to prevailing rains can be de-
lineated. The upper part of the doorway, which is as
long as the roof overhang, is almost completely
sheltered from rain. The middle band, which extends
from lower margin of upper band to twice the length of
overhang is subject to infrequent storm driven rains.
The lower part of the wall is frequently wet by rain.
This corresponds with Griffin's (1959} findings that a
36-inch overhang did not completely protect the en-
tire wall from rain and a 24-inch overhang would not
protect the average-height window sill or part of the
lower sash unit from all rains.

Lateral absorption of water along the length of both
frame and door is slight. Endgrained surfaces at the
bases of both door and frame receive maximum ex-
posure to rain, rain splash, and to water draining
down the exterior surface. If water is not quickly
drained off the threshold the interior casing can be
wet. If these surfaces are not protected with a water
repellent, rapid absorption and slow drying sustain
high wood moisture content.
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